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 Preface 
 
 

This report compiles data from the October 2021 annual monitoring of the Salmon Test Site 
(STS), formerly called the Tatum Salt Dome Test Site (TSDTS), in Lamar County, Mississippi.  
Additionally, it contains data from the year 2021 continuation of the study of selected wells and surface 
locations.  The U.S. Department of Energy (DOE) had representation onsite during the October 
monitoring period.  Samples from the annual monitoring were split between the Division of 
Radiological Health (DRH) and the DOE contractor, RSI ENTECH.  To the extent available, data 
from DOEõs contract lab for the monitoring periods are included. Note: The òannualó monitoring is 
now on an 18-month basis (i.e., October 2014, April 2016, October 2021, etc.). During the Annual 
sampling, on October 20, 2021, Salmon Test Site celebrated 55 years since the 1st detonation known 
as the Salmon Event. 
 
   The analytical results identify tritium as the only radionuclide identified above the DRH lower 
limit of detection and not routinely found at those levels in environmental samples.  However, no 
tritium level above the EPA drinking water standard (20,000 pCi/L) was detected in a potable (i.e., 
suitable for drinking) water source.  Additionally, the overall tritium concentration continues to 
decrease consistent with radioactive decay and dilution in the absence of new sources of significant 
tritium activity. 
 
 DOE transferred the surface site to the State of Mississippi on December 15, 2010, renaming 
it the Jamie Whitten Forest Management Area. During 2010, 360 tree samples were taken and analyzed 
in preparation for this transfer.  The Mississippi Forestry Commission now manages the site. 
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 Validity of Information  
 
 

The Division of Radiological Health (DRH), Environmental Monitoring Laboratory is using 
DOEõs Mixed Analyte Performance Evaluation Program (MAPEP) for its laboratory proficiency 
testing.  As a participant in this program, DRH analyzes unknown, simulated environmental samples 
provided by MAPEP and reports its results directly to them. 
 

In most cases covered by this report, DRH and RSI ENTECH shared either duplicate or split 
samples.  Some of the data reflect instances when samples were neither split nor duplicated.  In many 
cases, sample results are less than the Lower Limit of Detection (LLD) for the analytical technique 
and equipment. For example, for tritium the LLD is approximately 300 picocuries per liter (pCi/L) 
during routine DRH analysis, and 300 to 400 pCi/L for the contract labõs analysis.  Concentrations 
that fall below the LLD are reported ò<LLD". 
 

The contract lab performs some analyses using a "Tritium Enrichment" technique, in which 
tritium is concentrated by electrolysis.  This data can be noted by numbers expressed in quotes, in a 
fashion similar to:  "94.7 ± 6.44"and are generally less than 300 pCi/L as samples showing higher 
results during routine analysis are not enriched. 
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Background Information 
 The Salmon Test Site, Tritium, and the Role of the 
 Division of Radiological Health 
 

The Salmon Test Site (STS) is in the piney woods area of the gulf coastal plain near 
Hattiesburg, Mississippi (Fig. 1).  The salt dome at STS is an almost circular dome, 1500 meters (5000 
feet) in diameter.  The salt is 460 meters (1500 feet) below the ground surface.  The salt in the dome 
is 90% NaCl (commonly called halite) and 10% CaS04 (commonly called anhydrite). 
 
Project Dribble and Project Miracle Play 
 

During the 1960s the Department of Defense and the U.S. Atomic Energy Commission 
(AEC) conducted Projects Dribble and Miracle Play in the geological structure known as the Tatum 
Salt Dome in Lamar County, Mississippi.  Project Dribble consisted of two nuclear detonations, and 
the Miracle Play series consisted of two methane and oxygen gas explosions.  All four of the shots 
were a part of the Department of Defense's Vela-Uniform Project.  The STS test cavity contains 
fission and activation products from the detonations (Fig. 2). 
 
Detonations, Nuclear 
 

The first detonation at STS was the Salmon Event.  It occurred on October 20, 1964.  Its yield 
was estimated at the time to be 5.3 ± 0.5 kilotons.  Note: Some intra-office correspondence indicates 
a yield closer to 8 kilotons, which may have been determined from later calculations.  A search of the 
scientific literature has not confirmed this higher value.  The device was detonated at a depth of 826 
meters (2710 feet) below surface ground zero (SGZ) and created a cavity in the salt 17 meters (55 feet) 
in radius. 

 
The second detonation was the Sterling Event; originally to be detonated in a mined cavity on 

the site.  However, failure of two separate attempts to set a large diameter casing to the salt forced a 
change in plans.  The device was placed in the cavity formed by the Salmon Event and detonated on 
December 3, 1966. It was calculated to have a 380-ton yield. 
 
Detonations, Non-Nuclear 
 

Two methane/oxygen gas detonations took place in the original Salmon/Sterling cavity.  
These were called, collectively, "Miracle Play."  The first shot, February 2, 1969, was called Diode 
Tube and was estimated to have a 315-ton TNT-equivalence.  The second shot, Humid Water, 
detonated April 19, 1970, also had a 315-ton TNT-equivalence.     
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Figure 1, Location Map 
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Figure 2, Test Cavity and Aquifers at the Salmon Test Site 
 

http://upload.wikimedia.org/wikipedia/commons/1/1c/Cross_section_of_Salmon_Site.svg
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Figure 3, Aerial view of the site  



 

 

7 

 
 Figure 4, Sterling package going down hole 
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Figure 5, Night shot of the Salmon Bleed Down Plant 
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Figure 6, Salmon post shot reentry teams 
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Figure 7, Surface Ground Zero Post Shot 
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Figure 8, Sterling package going down hole 
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Figure 9, Salmon Drill Rig  
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Other Site Activities 
 

In preparation for the second nuclear shot and the following gas shots, a plant to process and 
store radioactive liquids, gases, and solids was built onsite near SGZ.  This facility, known as the Bleed 
down Plant, processed some of the soil and drilling mud, and all the liquids and gases. 
 

From March through July of 1965, Aquifer 5 was injected with 7600 liters (2000 gallons) of 
15% hydrochloric acid in water solution through Well HT-2 (Fig. 2).  This acidic solution effectively 
dissolved the formation within the Cook Mountain Limestone aquifer near the wellbore, allowing 
more efficient injection of the wastewater.  Following this, 1,279,000 liters (337,900 gallons) of 
contaminated water were injected.  At sampling, this water contained 38 curies of beta-gamma emitters 
and 3253 curies of tritium.  A last injection of 340,700 liters (90,000 gallons) of fresh water was made 
at 414 kPa (60 psi). 
 
Site Decommissioning/Decontamination Limits  
 

AEC contractors from Las Vegas, Nevada conducted the site cleanup from May 1971 through 
June 1972.  Reports indicated that even though locally inclement conditions hampered the clean-up 
effort, the site was left radiologically "clean," consistent with the following limits imposed by the AEC 
as final clean up criteria: 

 
Surface Water     300,000pCi/liter tritium 
Soil                             1,000pCi/gram tritium 
                                             10pCi/gram beta-gamma emitter 

                                                             1pCi/gram alpha emitters 
 

The Division of Radiological Health of the Mississippi State Department of Health has been 
directly involved with STS projects of the Atomic Energy Commission, the Energy Research and 
Development Administration (ERDA) and the Department of Energy since early 1974. 
 

The reason for the involvement of the Division was the potential for accidental release of 
waste injected into deep formations (note the fact that radioactively contaminated water had begun 
surfacing from AEC monitoring well HT-2m). Division activities also address our concerns regarding 
the potential impact by intentional or natural incursions into the cavity on groundwater onsite and 
offsite.  The isotope of concern has been tritium.  In September 1974, an ad hoc committee was 
formulated at the request of the Division to assist in the evaluation of U. S. Government activities at 
the then Tatum Salt Dome Test Site.  That committee was the Tatum Salt Dome Advisory Committee. 
 

The Division has been involved only with the radiological matters at the STS.  It has also acted 
as a state clearinghouse for distribution of information received from the various federal agencies 
involved with the Salmon Project.  From 1974 to 1990, the Division unofficially acted as the 
coordinator for Mississippiõs involvement at the STS.  In 1990, the Mississippi Department of 
Environmental Quality (MDEQ) became the official coordinator for clean-up activities at STS, and 
in 2000, that responsibility was officially transferred to the Mississippi State Department of Health. 
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Due to the possibility of further radiological contamination from HT-2m, the Division had 
personnel assigned onsite during the HT-2m plugback in August 1975, and the reconditioning of wells 
HT-1 and Ascot Oil Co. No. 2 Bass Well near Baxterville.  The Division also performed tritium 
analyses on sample splits taken by EPA during the 1975 Salmon operations.  Sampling frequency was 
increased after the HT-2m plugback. 
 

During the April 1977 sample collection period, the EPA collected some special soil and water 
samples in the area east of surface ground zero (SGZ) and west of the Half Moon Creek Overflow. 
The EPA did not send samples from that soil and water to the Division.  In July 1977, the Division 
was apprised of the fact that EPA detected significant levels of tritium in the samples collected in 
April.  A monitoring program was developed to determine the areal and vertical extent, and magnitude 
of the tritium contamination.  From that time until 2010, radiological samples collected by EPA, or 
the Division were, with few exceptions, splits or duplicates shared between the agencies.   
 

During September and October 1977, representatives of the Division and the Mississippi State 
Geological Survey (now incorporated into MDEQ) assisted EPA in the collection of soil and water 
samples from some 130 hand-augured holes in the SGZ area. The Division of Radiological Health 
analyzed splits of the water samples. 
 

After analysis of the data, members of the Tatum Salt Dome Advisory Committee and other 
interested members of state government determined that additional hand-augured wells should be 
drilled and a series of shallow water table monitoring holes emplaced.  One hole was to be drilled and 
a well completed in the local aquifer in the SGZ area.  Water samples and soil samples collected during 
the drilling of PS-3 were split with the Division and analyzed for tritium.  For various reasons, monitor 
well PS-3 was never completed. 
 

In September 1978, a meeting of the Tatum Salt Dome Advisory Committee discussed NVO-
200, "Special Study-Tatum Dome Test Site-Final Report," and the role of the Department of Energy, 
Nevada Operations Office, with respect to future activities at STS. The Committee determined that 
the incomplete PS-3 was of no use and should be completed or preferably replaced. 
 

In October 1978, the Mississippi Mineral Resources Institute (MMRI), at the request of State 
Senator Dale Ford, asked that the Division prepare a synopsis of DRH activities and radioassay results 
relative to the Tatum Salt Dome (TSD).  The information supplied by DRH and Mississippi State 
Geological Survey (MSGS) and compiled by MMRI showed the geohydrology of the TSD was highly 
uncertain.  There was a question concerning the dome's integrity and the cavity status itself was in 
doubt. 
 

A Technical Advisory Committee to Senator Ford and the Senate Oil and Gas Committee had 
a DRH staff member as a representative.  Representatives from MSGS and MMRI constituted the 
remainder of the committee.  The input of the DRH representative concerned only radiological 
matters.  DOE and the Technical Committee conducted several meetings between December 6, 1978, 
and January 19, 1979.  On January 19, 1979, the DOE committed to performing an extensive re-
evaluation of the status of the STS in general, with a focus on water and game pathways to man.   
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Surface Ground Zero (SGZ) Well Depths 
 

In 1979, a group of wells reaching the aquifers (Fig. 2) above the dome were drilled, developed, 
and pumped.  One of the original SGZ wells, PS-3 at 43.3 meters (142 feet), was plugged.  Current 
well depths are as follows: 
 

HM-S  Surficial Aquifer  9 meters (30 ft.) 
 
HM-L  Local Aquifer              62.2 meters (204 ft.) 

                                    [aquifer extends from 46 to 76 meters] 
 
HM-L2  Local Aquifer               61 meters (200 ft.) 
 
HM-1      Aquifer 1                    126 meters (415 ft.) 
 
HM-2a    Aquifer 2a                  164 meters (537 ft.) 
 
HM-2b    Aquifer 2b                 213 meters (700 ft.) 
 
HM-3      Aquifer 3                   267 meters (875 ft.) 

 
 
REECo Pit 
 

Between 1977 and 1979, during the auguring program to collect soil samples and their 
subsequent analyses, the results indicated notable levels of tritium near the SGZ area.  At that time, 
another area onsite was identified that had not previously shown tritium results.  This location was 
some 640 meters (2100 feet) from SGZ (Fig. 3).  A literature search indicated that this location had 
been a disposal pit for the Reynolds Electrical and Engineering Company (REECo).  This resulted in 
the addition of three monitoring points within the old pit to the Long-Term Hydrologic Monitoring 
Program. 

 
Tritium levels at this pit were unremarkable until 1983, when the level increased from the 

1000-2000 pCi/L range to approximately 12,000 pCi/L at one location.  In 1984, levels returned to 
the previous range of values. 
 

DRH requested information from the U.S. Department of Energy about the use of the pit in 
January 1984.  Their response identified the pit as a borrow pit, originally used to fill in other 
excavations and then for storage of drilling mud.  During decommissioning and site cleanup, the pit 
was used for the disposal of noncombustible materials and uncontaminated tools and equipment. 
They described the pit as filled to capacity, the area filled-in and grass planted. 
 

Over the years, this pit has eroded and now has a gully 3.7 to 4.6 meters (12 to 15 feet) deep 
in places.  The erosion exposed bricks and concrete fill.  Water flows through the pit during high 
rainfall months.  A natural spring is present at one end of this pit; based upon continued sampling, it 
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does not appear to ever have been contaminated by tritium.  Cows and wildlife have been observed 
using this spring for water.  Water flows through the pit, emptying into a small brook somewhat distant 
from the pit; it also appears to be uncontaminated, beyond any contribution from the pit water. 
 
 
 
Senator Trent Lott's Requests 
 

During the fall of 1989, Senator Trent Lott asked DOE to address concerns regarding security 
needs at SGZ and assess contaminants at the REECo pits.  He also asked DOE to perform an 
epidemiological cancer study in Lamar County and evaluate the adequacy of their exchange of 
information with residents in the STS area.  As a result, DOE increased the amount of information it 
makes available to area residents and performed an environmental study of site conditions.  The cancer 
study was conducted but was inconclusive. 
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Figure 10, SGZ Downhole Wells and Other Onsite Sample Locations 
 
 
 


